Involvement of reactive oxygen species in the induction of chemokine JE/MCP-1 gene by phorbol-12-myristate-13-acetate in Balb 3T3 cells.
The induction of JE/MCP-1 gene by TPA was transcriptionally suppressed by antioxidants such as pyrrolidine dithiocarbamate (PDTC) or trimethylthiourea (TMTU) in Balb 3T3 cells, whereas that of other early response genes, c-fos or egr-1, was not affected by these agents. Induction of the JE gene by TNF alpha or serum was not completely inhibited by these antioxidants inhibited an increase in intracellular oxidized state of cells treated with TPA. Next we examined the transcriptional regulatory region of the rat JE gene to determine the genomic target of active oxygen species. The chloramphenicol acetyltransferase (CAT) reporter gene, containing the 5'-upstream region approximately 2.6 kb DNA from the cap site, was transfected into Balb 3T3 cells. The CAT activity induced by TPA increased in parallel with the endogenous JE and mRNA level, and the increase was inhibited by the antioxidants. The essential region for this response in the upstream region was within the -2.6 to -2.0 kb region, and further defined to -2,224 to -2,069 bp which contained and NF kappa B-binding element. Gel shift analysis indicated that the nuclear factors that bound to this essential element contained NF kappa B, and that NF kappa B activity was stimulated by TPA and inhibited by PDTC. These results suggest that active oxygen species are involved in induction of the JE gene caused by TPA in Balb 3T3 cells, through NF kappa B activation.